We analyse the frequency dependent conductivity of a system which is fabricated using the combination of a quasi 2-dimensional MBE grown metal film and an ordered selfassembled overlayer of adsorbed molecules. The molecules can self-assemble to form quasi 1-dimensional conducting columns, in which electrons can be temporarily trapped. Given the short mean free path of conducting electrons, due to surface and impurity scattering, the long range transport is modelled using a diffusion scheme through a discrete lattice, whose sites are defined by the locations of the self-organised molecular columns. Local conductivities are computed using the Kubo formalism and mapped into effective transfer rates between adjacent sites of the lattice. This model includes stochastic excursions of electrons into the molecular states, as well as the quantum mechanical details of short range transport. External nano-engineered gate fields can be used to control the residence time of carriers in molecular bands. Calculations demonstrate that the in-plane conductivity is decreased at low frequency due to electron capture in the molecular columns, and that this effect becomes stronger as the length of the columns is increased.
INTRODUCTION
Recent advances in nanoscale imaging and characterisation technology have catalysed studies of the interaction of organic molecules with inorganic surfaces. One such example involves the evaporation of organic molecules, under UHV conditions, onto the surface of an MBE grown ultra-thin Au film, resulting in a multilayered hybrid system [1] . In well-ordered interfaces, the adsorbed molecules induce a new band structure in the metal, which changes its transport and optical properties. The resulting metal/organic hybrid is potentially sensitive to external perturbations, since the induced band structure is sensitive to changes in the interactions between the metal and the adsorbate molecules. The organic molecules are HAT-6 or Phthalocyanines, both of which are 'discotic' liquid crystals [2] . Owing to their disk-like shape, these molecules self-assemble to form 2-dimensional Figure 1 , and ElF is the total image field due to trapped charges.
Since the number of trapped charges depends on the trapping and release rates, and these depend on the image field, the latter has to be calculated self-consistently [1] . The prefactor u accounts for the exact coupling between the electrons and the phonon modes which are responsible for the thermal excitation of electrons into the molecular states [7] . Similarly, it is possible to define a hopping rate from the lowest molecule to the next one in the stack. This rate has a corresponding activation energy AE2. The activation energies between the molecules are due to the image charge energy correction. The charged molecular levels have different energies depending on their distance from the metal surface, and the energy differences vanish far from the metal surface. The release rate back into the metal is limited by the rate of phonon emission, which is of the order of 1012 Hz.
The molecule to molecule transfer rate within a column was estimated using the measured time of flight mobility (# 10-3 V-cmZs-1) [8] , which gives an effective rate of 101Hz. Trapped electrons and interfacial charge transfer contribute to Coulomb scattering. This effect has not yet been analysed.
RESULTS AND COMMENTS
Using the model described, we have calculated the frequency dependent conductivity of the hybrid system. Figure 4 shows the conductivity as a function of frequency for different choices of the activation energy between the Fermi energy and the first molecules in the column (AE1) and between the first and the second molecule (AE2).
For simplicity, it is assumed that the energy difference between the subsequent molecules in the column is zero. The gate field is assumed to be Eg= 106V/cm. The AE2. For frequencies higher than the plasma frequency the conductivity is Drude-like and drops to zero. These calculations were performed for 10 and 100 molecular layers, after which no significant changes are observed. Figure 5 shows the DC conductivity normalised to the bare metal conductivity, as a function of the thickness of the organic overlayer. The conductivity decreases as more molecular layers are added, because more states are available for the trapped electrons. With this particular choice of parameters, the effect saturates after 100 layers. 
